The role of endoplasmic reticulum stress in neurodegenerative disease.
The endoplasmic reticulum (ER) is an important organelle involved in cellular homeostasis and control of protein quality. Unfolded protein response (UPR) is a cellular response to ER stress and promotes cell survival. Severe or prolonged stress activates apoptosis signaling to trigger cell death. In mammals, the UPR is initiated by three major ER stress sensors, including inositol-requiring transmembrane kinase 1, double-stranded RNA-activated protein kinase-like ER kinase and activating transcription factor 6. UPR dysfunction plays an important role in the pathogenesis of neurodegenerative diseases including Alzheimer's disease, Parkinson's disease, amyotrophic lateral sclerosis and Huntington's disease, which is characterized by the accumulation and aggregation of misfolded proteins. ER stress mediates the pathogenesis of psychiatric diseases, such as depression, schizophrenia, sleep fragmentation and post-traumatic stress disorder. The role of UPR in the neuropathology of humans, cell lines and animal models, is established. Therefore, inhibition of specific ER mediators may contribute to the treatment and prevention of neurodegeneration. Preclinical studies have shed light on the potential therapeutic strategies. Here, we will review the evidence of UPR activation in neurodegenerative disorders and psychiatric diseases along with the methodology.